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Abstract
We discuss sneutrino inflation in the brane-world scenario. We
work in the Randall-Sundrum type II brane-world, generalized with
the introduction of the Gauss-Bonnet term, a correction to the effec-
tive action in string theories. We find that a viable inflationary model
is obtained with a reheating temperature appropriate to lead to the
right baryon asymmetry and render the gravitino safe for cosmology.
In specific realizations we satisfy all the observational constaints with-
out the unnaturally small Yukawa couplings required in other related
approaches.
1 Introduction
Inflation [1] has become the standard paradigm for the early Universe, be-
cause it solves some outstanding problems present in the standard Hot Big-
Bang cosmology, like the flatness and horizon problems, the problem of un-
wanted relics, such as magnetic monopoles, and produces the cosmological
fluctuations for the formation of the structure that we observe today. The re-
cent spectacular CMB data from the WMAP satellite [2, 3] have strengthen
the inflationary idea, since the observations indicate an almost scale-free
spectrum of Gaussian adiabatic density fluctuations, just as predicted by
simple models of inflation. According to chaotic inflation with a potential
for the inflaton field φ of the form V = (1/2)m2φ2, the WMAP normaliza-
tion condition requires for the inflaton mass m that m = 1.8× 1013 GeV [4].
However, a yet unsolved problem about inflation is that we do not know how
to integrate it with ideas in particle physics. For example, we would like to
identify the inflaton, the scalar field that drives inflation, with one of the
known fields of particle physics.
One of the most exciting experimental results in the last years has been
the discovery of neutrino oscillations [5]. These results are nicely explained
if neutrinos have a small but finite mass [6]. The simplest models of neutrino
masses invoke heavy gauge-singlet neutrinos that give masses to the light
neutrinos via the seesaw mechanism [7]. If we require that light neutrino
masses ∼ 10−1 to 10−3 eV , as indicated by the neutrino oscillations data, we
find that the heavy singlet neutrinos weight ∼ 1010 to 1015 GeV [8], a range
that includes the value of the inflaton mass compatible with WMAP. On the
other hand, the hierarchy problem of particle physics is elegantly solved by
supersymmetry (see e.g. [9]), according to which every known particle comes
with its superpartner, the sparticle. In supersymmetric models the heavy
singlet neutrinos have scalar partners with similar masses, the sneutrinos,
whose properties are ideal for playing the role of the inflaton [10, 4].
Superstring theory includes, apart from the fundamental string, other
extended objects called p-branes. A special class of p-branes are D(irichlet)p-
branes, where open strings can end. D-brane physics has motivated the
brane-world idea, which has attracted a lot of interest over the last years.
In a brane-world scenario our universe is modeled by a 3-brane embedded
in a five-dimensional bulk spacetime. In the simpest cases, all the standard
model fields (open string sector) are confined on the brane, while gravity
(closed string sector) propagates in the bulk. The brane is a hypersurface
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that splits the five-dimensional manifold into two parts and plays the role
of a boundary of spacetime. Usually the brane is considered to be infinitely
thin and the matching conditions can be used to relate the bulk dynamics
to what we observe on the brane. The model first proposed by Randall and
Sundrum (RS II) [11] offers a viable alternative to the standard Kaluza-Klein
treatment of the extra dimensions and together with various extensions has
been intensively investigated for its cosmological consequences (see e.g. [12]
and for reviews [13]).
In four dimensions, the Einstein tensor is the only second-rank tensor that
(i) is symmetric, (ii) is divergence free, (iii) it depends only on the metric
and its first derivatives, and (iv) is linear in second derivatives of the metric.
However, in D > 4 dimensions more complicated tensors with the above
properties exist. For example, in five dimensions the second order Lovelock
tensor reads
Hab = RRab−2RacRcb−2RcdRacbd+Rcdea Rbcde−
1
4
gab(R
2−4RcdRcd+RcdesRcdes)
(1)
and can be obtained from an action containing the Gauss-Bonnet (GB)
term [14]
LGB = R2 − 4RabRab +RabcdRabcd (2)
Higher order curvature terms appear also in the low-energy effective field
equations arising in string theory. Brane-worlds are string-inspired and so it
is natural to include such terms in the five-dimensional field equations.
It is important to note that in the context of extra dimensions and the
brane-world idea one obtains on the brane a generalized Friedmann equa-
tion, which is different from the usual one of conventional four-dimensional
cosmology. This means that the rate of expansion of the universe in this
novel cosmology is altered and accordingly the description of the physics in
the early universe can be different from the standard treatment. So it would
be very interesting to study the cosmological implications of these new ideas
about extra dimensions and braneworlds. Perhaps the best laboratory for
such a study is inflation, which has become the standard paradigm in the
Big-Bang cosmology and which is favoured by the recent observational data.
The Friedmann-like equation for a Gauss-Bonnet brane-world has been de-
rived in [15, 14].
In [16] the authors first introduced the GB term in the Randall-Sundrum
setup and also they briefly discussed cosmology. Sneutrino inflation in the
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context of Randall-Sundrum type II model has been analyzed in [17]. How-
ever, it would be interesting to study the effect of the GB term. After all,
this term is a high energy modification to general relativity and as such it
is expected to be important in the early universe. Furthermore, as it has
been shown in [18], the quadratic potential V ∼ φ2 for the inflaton is obser-
vationally more favoured when the GB term is present. The purpose of the
present work is to discuss sneutrino inflation in the context of a Gauss-Bonnet
braneworld.
Our work is organized as follows. There are five Sections of which this
introduction is the first. In Section 2 we describe sneutrino inflation in a
Gauss-Bonnet brane-world. Section 3 contains the discussion of reheating,
gravitino production and baryogenesis through leptogenesis. Our results are
summarized in Section 4 and we conclude with a discussion Section 5.
2 Sneutrino inflation in a Gauss-Bonnet brane-
world
2.1 Gauss-Bonnet brane-world
Here we review Gauss-Bonnet brane-world, following essentially [18]. The
five-dimensional bulk action for the Gauss-Bonnet braneworld scenario is
given by
S =
1
2κ25
∫
d5x
√
−(5)g [−2Λ5 +R
+ α
(
R2 − 4RabRab +RabcdRabcd
)]
−
∫
brane
d4x
√−g λ+ Smat (3)
where α > 0 is the Gauss-Bonnet (GB) coupling, which has dimensions of
length2, λ > 0 is the brane tension, Λ5 < 0 is the bulk cosmological constant
and Smat denotes the matter action. The fundamental energy scale of gravity
is the five-dimensional scale M5 with κ
2
5 = 8π/M
3
5 . For the discussion to
follow we define a new mass scale through the relation α = 1/M2
∗
.
The GB term may be viewed as the lowest-order stringy correction to
the five-dimensional Einstein-Hilbert action with α ≪ 1/µ2, where 1/µ is
the bulk curvature scale, |R| ∼ µ2. The Randall-Sundrum type models are
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recovered for α = 0. Moreover, for an anti-de Sitter bulk, it follows that
Λ5 = −3µ2(2− ξ), where
ξ ≡ 4αµ2 ≪ 1 (4)
Imposing a Z2 reflection symmetry across the brane in an anti-de Sitter
bulk and assuming that a perfect fluid matter source is confined on the brane,
one obtains the modified Friedmann equation
κ25(ρ+ λ) = 2µ
√
1 +
H2
µ2
[
3− ξ + 2ξH
2
µ2
]
(5)
This can be rewritten in the useful form
H2 =
µ2
ξ
[
(1− ξ) cosh
(
2χ
3
)
− 1
]
(6)
where χ is a dimensionless measure of the energy density ρ on the brane
defined by
ρ+ λ = m4α sinhχ (7)
with
mα =
[
8µ2(1− ξ)3
ξκ45
]1/8
(8)
the characteristic GB energy scale.
The requirement that one should recover general relativity at low energies
leads to the relation
κ24 =
µ
1 + ξ
κ25 (9)
where κ24 = 8π/M
2
pl and Mpl is the four-dimensional Planck scale. Since
ξ ≪ 1, we have µ ≈ M35 /M2pl. Furthermore, the brane tension is fine-tuned
to zero effective cosmological constant on the brane
κ25λ = 2µ(3− ξ) (10)
The GB energy scale mα is larger than the RS energy scale λ
1/4, since we
consider that the GB term is a correction to RS gravity. Using (10) this
implies [19] ξ ≤ 0.15, which is consistent with Eq. (4).
Expanding Eq. (6) in χ, we find three regimes for the dynamical history
of the brane universe
ρ≫ m4α ⇒ H2 ≈
[
µ2κ2
5
4ξ
ρ
]2/3
(GB) (11)
m4α ≫ ρ≫ λ ⇒ H2 ≈ κ
2
4
6λ
ρ2 (RS) (12)
ρ≪ λ ⇒ H2 ≈ κ24
3
ρ (GR) (13)
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Eqs. (11)-(13) are considerably simpler than the full Friedmann equation and
for inflation we shall assume the first one (GB).
2.2 Chaotic inflation in a Gauss-Bonnet brane-world
We will consider the case in which the energy momentum on the brane is
dominated by the sneutrino inflaton field φ confined on the brane with a self-
interaction potential V (φ) = (1/2)M2 φ2, where M is the mass of the sneu-
trino field. The field φ is a function of time only, as dictated by the isotropy
and homogeneity of the observed four-dimensional universe. A homogeneous
scalar field behaves like a perfect fluid with pressure p = (1/2)φ˙2 − V and
energy density ρ = (1/2)φ˙2+V . We shall assume that there is no energy ex-
change between the brane and the bulk, so the energy-momentum tensor Tµν
of the scalar field is conserved, that is ∇νTµν = 0. In terms of the pressure
p and the energy density ρ the continuity equation takes the form
ρ˙+ 3H(p+ ρ) = 0 (14)
whereH is the Hubble parameterH = a˙/a. This is equivalent to the equation
of motion for the scalar field φ
φ¨+ 3Hφ˙+ V ′(φ) = 0 (15)
the Klein-Gordon equation for φ in a Robertson-Walker background. The
equation that governs the dynamics of the expansion of the universe is the
Friedmann-like equation of the previous subsection. Inflation takes place in
the early stages of the evolution of the universe, so we suppose that inflation
takes place in the GB high energy regime
H2 =
(
µ2κ25
4ξ
ρ
)2/3
(16)
In the slow-roll approximation the slope and the curvature of the potential
must satisfy the two constraints ǫ ≪ 1 and |η| ≪ 1, where ǫ and η are the
two slow-roll parameters which are defined by
ǫ ≡ − H˙
H2
(17)
η ≡ V
′′
3H2
(18)
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In this approximation the equation of motion for the scalar field takes the
form
φ˙ ≃ − V
′
3H
(19)
while the generalized Friedmann equation becomes (V ≫ φ˙2)
H2 ≃
(
µ2κ25
4ξ
V
)2/3
(20)
The number of e-folds during inflation is given by
N ≡ lnaf
ai
=
∫ tf
ti
Hdt (21)
Before presenting all the formulae, it would perhaps be useful at this point
to describe what follows. Any model of inflation should i) solve the flatness
and horizon problems, ii) reproduce the amplitude for density perturbations
(COBE normalization), iii) predict a nearly scale-invariant spectrum, and iv)
predict very small tensor perturbations. For a strong enough inflation we take
N = 70, which is enough to solve the horizon and flatness problems. Using
the equations of motion we shall compute the spectral index, as well as the
scalar and tensor perturbations. We will then fix the remaining parameters
by requiring that the amplitude of scalar perturbations is reproduced. This
will lead to a prediction of the spectral index and the tensor-to-scalar ratio.
According to a recent analysis [20], at 1− σ
As ≃ 2× 10−5 (22)
− 0.048 < ns − 1 < 0.016 (23)
with As the amplitude of the density perturbations and ns the spectral index.
On large cosmological scales, data [20] give for the tensor perturbations
r < 0.47 95% c.l. (24)
with r the tensor-to-scalar ratio defined as r = 16A2t/A
2
s (consistent with the
normalization of Ref. [3] in the low energy limit), where At is the amplitude
of the tensor perturbations.
In the slow-roll approximation the number of e-folds and the slow-roll
parameters are given by the formulae
ǫ ≃ V
′2
9V 5/3
(
4ξ
µ2κ25
)2/3
(25)
6
η ≃ V
′′
3V 2/3
(
4ξ
µ2κ25
)2/3
(26)
N ≃ −3
(
µ2κ25
4ξ
)2/3 ∫ φend
φ∗
V 2/3
V ′
dφ (27)
where φend is the value of the inflaton at the end of inflation, which is deter-
mined from the condition that the maximum of ǫ, |η| equals unity, and the
∗ denotes the point at which observable quantities are computed. The main
cosmological constraint (normalization condition) comes from the amplitude
of the scalar perturbations [21]
As =
4
5
H2
M2pl|H ′(φ)|
(28)
where the right-hand side is evaluated at the horizon-crossing when the co-
moving scale equals the Hubble radius during inflation and Mpl = 1.22 ×
1019 GeV is the four-dimensional Planck mass. In the present context the
amplitude of the scalar perturbations is given by
A2s =
144V 8/3
25M4plV
′2
(
µ2κ25
4ξ
)2/3
(29)
The spectral index for the scalar perturbations ns is given in terms of the
slow-roll parameters
ns − 1 ≡ d lnA
2
s
d lnk
= 2η − 6ǫ (30)
and is found to be
ns =
2N − 3
2N
= 0.98 (31)
while the tensor-to-scalar ratio r is given by
r =
3M2
∗
M2pl
2N3/2MM35
(32)
with At the amplitude of the tensor perturbations [21]
At =
2
5
√
π
H
Mpl
(33)
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where again the right-hand side is evaluated at the horizon-crossing. Taking
the normalization condition into account we obtain for M
M = 3.4× 10−5 M
2/3
∗ M
4/3
pl
M5
(34)
and for the tensor-to-scalar ratio
r = 75.3
M
4/3
∗ M
2/3
pl
M25
(35)
3 Reheating, gravitino production and lepto-
genesis
3.1 Reheating
We start by introducing three heavy right-handed neutrinos Ni which only
interact with leptons and Higgs. The superpotential that describes their
interactions is [22]
W = fiaNiLaHu (36)
where fia is the matrix for the Yukawa couplings, Hu is the superfield of
the Higgs doublet that couples to up-type quarks and La (a = e, µ, τ) is the
superfield of the lepton doublets. We assume that the scalar partner of the
lightest right-handed neutrino plays the role of the inflaton. After inflation
the inflaton decays into normal particles which quickly thermalize. This is
the way the universe reenters the radiation dominated era. The sneutrino
inflaton decays into leptons and Higgs and their antiparticles according to
the superpotential (36) and the decay rate is given by [22]
Γφ =
1
4π
f 2M (37)
with M the sneutrino mass and f 2 ≡ ∑a |f1a|2. The reheating temperature
after inflation is defined by assuming instantaneous conversion of the inflaton
energy into radiation, when the decay rate of the inflaton Γφ equals the
expansion rate H . In Gauss-Bonnet braneworld cosmology H is given by
H =
(
κ25
16α
)1/3
ρ1/3 (38)
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and in the radiation dominated era the energy density of the universe is given
by
ρ = ρR = geff
π2
30
T 4 (39)
with geff = 228.75 the effective number of relativistic degrees of freedom in
the MSSM for T ≫ 1 TeV . Thus we obtain
H =
(
κ25
16α
)1/3 (
geff
π2
30
T 4
)1/3
(40)
The condition H(TR) = Γφ gives for the reheating temperature
TR =
(
15M3M35
16π6geffM2∗
f 6
)1/4
(41)
After inflation, the direct out-of-equilibrium decays of the sneutrino inflaton
generate the lepton asymmetry which is partially converted into a baryon
asymmetry via sphaleron effects. This requires that TR < M or that
f 2 <
(
16π6geffMM
2
∗
15M35
)1/3
(42)
3.2 Gravitino production
Any viable inflationary model should avoid the gravitino problem [23]. This
means that for unstable gravitinos that decay after Big-Bang Nucleosynthesis
(BBN), their decay products should not alter the abundances of the light
elements in the universe that BBN predicts. This requirement sets an upper
bound for the gravitino abundance
η3/2 ≡ n3/2
nγ
≤ ζmax
m3/2
(43)
with m3/2 ∼ 100 GeV − 1 TeV the gravitino mass, nγ the photon number
density and ζmax a parameter related to the maximum gravitino abundance
allowed by the BBN predictions. According to the analysis of the authors
of [24], ζmax = 5 × 10−12 GeV for m3/2 = 100 GeV . To find the gravitino
abundance one has to integrate Boltzmann equation
dn3/2
dt
+ 3Hn3/2 = C3/2(T ) (44)
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with C3/2(T ) the collision term responsible for the thermal production of
gravitinos as a function of the temperature T < TR. The rate for the thermal
production of gravitinos is dominated by QCD processes since the strong
coupling is considerably larger than the electroweak couplings. Taking into
account 10 two-body processes involving left-handed quarks, squarks, gluons
and gluinos, the authors of [25] computed the collision term C3/2(T ) in the
framework of supersymmetric QCD. They obtained
C3/2(T ) = a(T )

1 + b(T ) m2g˜
m23/2

 T 6
M2pl
(45)
where mg˜ ∼ 1 TeV is the gluino mass and a(T ), b(T ) are two slowly-varying
functions of the temperature, estimated to be [17]
a(TR) = 2.38, b(TR) = 0.13 (46)
If we assume that the quantity sa3 is constant during the expansion of
the universe, where a is the scale factor and s is the entropy density s =
heff (2π
2T 3)/45, then the integration of Boltzmann equation gives
η3/2(T ) =
heff (T )
heff (TR)
C3/2(TR)
H(TR)nγ(TR)
(47)
with heff the effective number of relativistic degrees of freedom. For T ≫
1 TeV all particles are relativistic and for the MSSM heff (TR) ∼ geff(TR) =
915/4 = 228.75, while heff(T ) = 43/11 for T < 1MeV . Thus, using (43)
with m3/2 = 100 GeV one is led to the following upper bound for the reheat-
ing temperature
TR ≤ 1.63× 10−8
M
6/5
pl M
2/5
∗
M
3/5
5
≡ T0 (48)
At this point we should also check whether the contribution of the gravitinos
to the energy density of the universe is compatible with the observed matter
density of the universe, Ωmh
2 < 0.143 [2], where h = (H/100) Mpc sec
Km
. From
the gravitino abundance we can calculate their normalized density
Ω3/2h
2 = m3/2η3/2nγ0h
2ρ−1cr (49)
with nγ0 = 3.15 × 10−39 GeV 3 the photon density today and ρcr = 8.07 ×
10−47h2 GeV 4 the critical density. For m3/2 = 100 GeV we obtain
Ω3/2h
2 = 1.86× 109 M5T
5/3
R
M2plM
2/3
∗
(50)
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Using the WMAP bound on the matter density of the universe, Ωmh
2 < 0.143
we get the following relation between TR, M5 and M∗
TR < 8.54× 10−7
M
6/5
pl M
2/5
∗
M
3/5
5
(51)
which is less stringent than the constraint (48) coming from BBN.
3.3 Direct leptogenesis from sneutrino decay
Any lepton asymmetry YL ≡ nL/s produced before the electroweak phase
transition is partially converted into a baryon asymmetry YB ≡ nB/s via
sphaleron effects [26]. The resulting YB is
YB = C YL (52)
with the fraction C computed to be C = −8/15 in the MSSM [27]. The lepton
asymmetry, in turn, is generated by the direct out-of-equilibrium decays of
the sneutrino inflaton after inflation and is given by [22]
YL =
3
4
TR
M
ǫ (53)
with ǫ the CP asymmetry in the sneutrino decays. For convenience we
parametrize the CP asymmetry in the form
ǫ = ǫmax sinδL (54)
where δL is an effective leptogenesis phase and ǫ
max is the maximum asym-
metry which is given by [28]
ǫmax =
3
8π
M
√
∆m2atm
v2sin2β
(55)
with v = 174GeV the electroweak scale, tanβ the ratio of the vevs of the two
Higgs doublets of the MSSM and ∆m2atm = 2.6× 10−3 eV 2 the mass squared
difference measured in atmospheric neutrino oscillation experiments. For
simplicity we shall take sinβ ∼ 1 (large tanβ regime), in which case the
maximum CP asymmetry is given by
ǫmax = 2× 10−10
(
M
106 GeV
)
(56)
11
Combining the above formulae we obtain
YB = 8× 10−11|sinδL|
(
TR
106 GeV
)
(57)
From the WMAP data [2] we know that
ηB ≡ nB
nγ
= 6.1× 10−10 (58)
If we recall that the entropy density for relativistic degrees of freedom is
s = heff
2pi2
45
T 3 and that the number density for photons is nγ =
2ζ(3)
pi2
T 3, one
easily obtains for today that s = 7.04nγ. Thus, using (57) we have
TR =
1.08× 106
|sinδL| GeV (59)
from which we get a lower bound for the rehetaing temperature
TR ≥ 1.08× 106 GeV (60)
4 Results
Let us summarize the results obtained above. We take M5 and M∗ to be two
independent mass scales, in principle anywhere between the four-dimensional
Planck mass Mpl and the electroweak scale, v ∼ 200 GeV . First we present
all the constraints that have to be satisfied. We have mentioned that ξ ≪ 1
and that in the GB regime ρ≫ m4α. These lead to the constraints
M∗ ≫ 2M
3
5
M2pl
(61)
and
M∗ ≪ M (62)
respectively. On the other hand, the sneutrino drives inflation and simulta-
neously produces the lepton asymmetry through its direct out-of-equilibrium
decay after the inflationary era. This requires the reheating temperature to
be smaller than the sneutrino inflaton mass, namely TR < M . Furthermore,
the gravitino abundance constraint requires TR ≤ T0. So we see that the re-
heating temperature has to be lower than both M and T0. Now the question
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arises, whether M is larger than T0 or vise versa. We have checked that for
M5 and M∗ in their allowed range, M is always larger than T0. Thus, the
requirement that TR ≤ T0 also guarantees that TR < M . Hence, for givenM5
and M∗, the reheating temperature is bounded both from below and from
above as follows
1.08× 106 GeV ≤ TR ≤ T0 (63)
Of course, T0 should not be lower than the minimum of the reheating tem-
perature
T0 ≥ 1.08× 106 GeV (64)
Combining all the constraints mentioned above we find an upper bound for
M∗
M∗ ≤ 3× 1011 GeV (65)
Then, for a given value for M∗, M5 has to range between a maximum and a
minimum value. If M5 gets too small, the tensor-to-scalar ratio gets larger
than the observed value, while if M5 gets too large, then the constraint (61)
or (62) is not satisfied. For example, for the extremum values of M∗
• For M∗ = 3× 1011 GeV
1.31× 1015 GeV ≤M5 ≤ 2.42× 1015 GeV (66)
• while for M∗ = 200 GeV
9.97× 108 GeV ≤M5 ≤ 5.3× 1012 GeV (67)
We see that M5 can be very close to the unification scale MGUT ∼ 1016 GeV
(but remains lower than that) and not lower than 108 GeV . Interestingly, our
findings are compatible with experiments to probe deviations from Newton’s
law, which currently imply that M5 ≥ 108 GeV [19]. Finally, for all the
allowed values of M5 and M∗, we find that the constraint (64) is always
satisfied and that the tensor perturbations are always negligible.
So far we have treatedM∗ as a phenomenological parameter of the model.
However, the GB coupling α is related to the string mass scale Mstring and
it is defined to be α = 1/(8M2string) [29]. Thus, M
2
∗
= 8M2string. M-theory
seems to allow arbitrary values for the string scale. Experimental limits
imply that is is not lower than O(TeV ). If the string scale is around a few
TeV [30], observation of novel effects in forthcoming experiments becomes a
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realistic possibility (see e.g. [31]). For the special case Mstring = 7 TeV or
M∗ = 19.81 TeV we obtain
2.13× 1010 GeV ≤M5 ≤ 2.45× 1013 GeV (68)
For the minimum value M5 = 2.13 × 1010 GeV we obtain for M , tensor-to-
scalar ratio and reheating temperature the following
r = marginal (69)
M = 3.28× 1013 GeV (70)
and
1.08× 106 GeV ≤ TR ≤ 4.34× 1010 GeV (71)
while for the maximum value M5 = 2.45× 1013 GeV we obtain
r = 3.56× 10−7 (72)
M = 2.85× 1010 GeV (73)
and
1.08× 106 GeV ≤ TR ≤ 6.33× 108 GeV (74)
Finally, for the Yukawa coupling f 2 we find
• for M5 = 2.13× 1010 GeV , f 2 < 6.79× 10−2,
• while for M5 = 2.45× 1013 GeV , f 2 < 5.63× 10−6
However, phenomenological issues such as neutrino masses and axion scale,
seem more natural if Mstring is in the range of 10
10− 1014 GeV [32] centered
around 1012 GeV . For the case Mstring ∼ 1011 GeV or M∗ = 3 × 1011 GeV
as mentioned already we obtain
1.31× 1015 GeV ≤M5 ≤ 1.42× 1015 GeV (75)
For the minimum value M5 = 1.31 × 1015 GeV we obtain for M , tensor-to-
scalar ratio and reheating temperature the following
r = marginal (76)
M = 3.27× 1013 GeV (77)
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and
1.08× 106 GeV ≤ TR ≤ 4.33× 1010 GeV (78)
while for the maximum value M5 = 1.42× 1015 GeV we obtain
r = 0.4 (79)
M = 3.01× 1013 GeV (80)
and
1.08× 106 GeV ≤ TR ≤ 4.12× 1010 GeV (81)
Finally, for the Yukawa coupling f 2 we find
• for M5 = 1.31× 1015 GeV , f 2 < 0.07,
• while for M5 = 1.42× 1015 GeV , f 2 < 0.06
Note that in contrast to the standard four-dimensional [4] or to the Randall-
Sundrum sneutrino inflation [17] scenarios, in all cases treated above, the
Yukawa coupling f 2 in the presence of the GB term need not be unnaturally
small.
5 Conclusions
In the present work we have examined sneutrino inflation in the Gauss-
Bonnet brane-world. The Gauss-Bonnet term appears in the low-energy
effective field equations of string theories and it is the lowest order stringy
correction to the five-dimensional Einstein gravity. Inflation is driven by
the sneutrino inflaton, which is the scalar superpartner of the lightest of the
heavy singlet neutrinos, that might explain in a natural way the tiny neutrino
masses via the seesaw mechanism. The sneutrino inflaton, apart from driv-
ing inflation, also produces the lepton asymmetry that partially is converted
to the baryon asymmetry via sphaleron effects. We find that we can get a
viable inflationary model that reproduces the correct amplitude for density
perturbations and predicts a nearly scale-invariant spectrum and negligible
tensor perturbations. Furthermore, the reheating temperature after inflation
is such that the gravitino does not upset the BBN results and the required
lepton asymmetry is generated. Our analysis shows that all these are simul-
taneously achieved for a wide range of values of the five-dimensional Planck
mass M5 and the mass scale M∗ set by the Gauss-Bonnet coupling.
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